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Absorption correction: 
empirical via ~b scans 
(Fair, 1990) 
Tm,o = 0.969, Tmax -- 0.979 

2312 measured reflections 
2062 independent reflections 

0 m a x  = 2 6 . 3  ° 

h = 0---,  9 
k = - 1 7 ~ 0  
l = - 1 1  ~ 11 
3 s tandard  re f lec t ions  

f r equency :  120 min  

in tens i ty  decay :  1% 

Refinement 

R e f i n e m e n t  on F 
R = 0 .048  

wR = 0.060 
S = 1.68 
1715 reflections 
170 parameters 
H atoms: see be low 
w = l / [ a ( F )  2 + (0.02F) e 

+ 1.0] 

(A/o')m,x = 0.01 
Apmax = 0.22 e ,~,-~ 
/'~Pmin = - 0 . 2 5  e A, -3 
Extinction correction: none 
Scattering factors from Inter- 

national Tables for  X-ray 
Crystallography (Vol. IV) 

T a b l e  1. Selected geometric parameters (?t, °) 
C 14--~5 
C14---C13 
C I ~ I  
C5--N6 
C4----C5 
N6--N7 
C8---C13 
C8---C9 
C8--N7 
C13--C12 

C5--CI4---C13 
C5---C 1 4 - ~  1 
C 1 3 - - C 1 4 ~ 1  
C 1 ~ 5 - - N 6  
C 14---C 5---C4 
N 6---C 5------C4 
C5--N6---N7 
C 1 3 - - C 8 ~ 9  
C 1 3 ~ 8 - - N 7  
C 9 ~ 8 - - N 7  
C 1 4 - - C 1 3 ~ 8  
C14--C13--C12 
C8---CI 3 ~ 1 2  
C5--C4~C3 

C 13---C 1 4 ~ 5 - - N 6  
C 13--C 1 4 - - C 5 ~ 4  
C1- - -CI4~5- -N6  
C 1 ---C 14--C5--C4 
C5----C 14--C 13--C8 
CI 3---C 1 4 ~ 1 - - N 8  

.411 (2) 

.441 (2) 

.407 (2) 

.386 (2) 

.408 (3) 

.284 (3) 

.412 (2) 

.408 (3) 

.388 (2) 

.403 (3) 

116.5 (1) 
115.2 (2) 
128.4(1) 
123.4 (2) 
121.4 (1) 
115.2 (2) 
120.0 (2) 
120.7 (2) 
123.5 (2) 
115.9 (2) 
115.6(1) 
126.9 (2) 
117.5 (2) 
120.5 (2) 

5.2(2) 
-176.2 (2) 
- 175.1 (2) 

3.6(2) 
-7.3 (2) 
-8.1 (3) 

C3--C4 1.362 (3) 
C9---C 10 1.359 (3) 
C1~C2 1.370 (3) 
C2~23 1.391 (3) 
CI--N8 1.467 (2) 
Cll--C12 1.377 (3) 
N8--O1 1.218 (2) 
N8---O2 1.211 (2) 
C I (~-C 11 1.395 (3) 

C8--C9---C 10 120.0 (2) 
N6- - -N7~8  120.6 (I) 
C 1 ~ 2 - - C 3  119.6 (2) 
C1 ~ 1---C2 123.5 (2) 
C 14---C I--N8 120.8 (2) 
C2--C1--N8 115.6 (1) 
C4---C3--C2 119.7 (2) 
CI3--CI2---C11 121.0 (2) 
CI--N8--O1 117.6 (I) 
C 1 --N8----O2 118.1 (2) 
O I--N8--O2 124.2 (2) 
C9-----C 1 ~ I 1 120.3 (2) 
C12~-C 11~CI0 120.4 (2) 

C 14---C5--C4~£3 -0.8 (3) 
C9---C 8--C 1 3 ~  12 4.0 (3) 
C14--C1--N8--OI -65.7 (2) 
C 14---C 1--N8--O2 116.1 (2) 
C2---C I--N8--O I 110.4 (2) 
C2---C 1--N8~O2 -67.8 (2) 

The structure was solved by direct methods. Most of the H- 
atom positions were located by difference synthesis and refined 
isotropically; the remaining ones were calculated geometrically 
and a riding model was used during the refinement process. 

Data collection: MoIEN (Fair, 1990). Cell refinement: 
MoIEN. Data reduction: MolEN. Program(s) used to solve 
structure: SHELXS86 (Sheldrick, 1990). Program(s) used to 
refine structure: MoIEN. Molecular graphics: ORTEPII (John- 
son, 1976). Software used to prepare material for publication: 
MoIEN. 

The authors wish to acknowledge the purchase of  a 
CAD-4 diffractometer under Grant DPTfrBAG1 of the 
Scientific and Technical Research Council of  Turkey and 
also thank the Ankara University Research Fund, grant 
number 98050406, for financial assistance. 
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Homolycorine hydrochloride dihydratet 
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Abstract  
The chirality of  homolycorine has been determined by 
X-ray crystallographic analysis of  the hydrochloride 
dihydrate, CIsHe2NOg.CI--2H20.  Homolycorine is an 

Jf Alternative name: 9,10-dimethoxy-l-methyllycorenan-7-one hydro- 
chloride dihydrate. 
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386 C is H22 NO.~ .Cl - -H20 

Amaryll idaceae alkaloid, which was isolated from Nar- 
cissus confusus pugsley. The structure is compared 
with those reported for other alkaloids of the homoly- 
corine/lycorine series. 

Comment 
Homolycorine, which is widely distributed in the Nar- 
cissus L. genus (Bastida et al., 1997), is one of the 
principal constituents of Narcissus confusus (Bastida et 
al., 1987). This plant, belonging to the pseudonarcissi  
DC sect., is an endemic Amaryll idaceae species from 
the centre of the Iberian Peninsula and was collected 
in B6jar (Salamanca) during the flowering period. The 
genus Narcissus belongs to the tribe Narcisseae, which 
is one of nine tribes in this family, and has a typical 
West-Mediterranean distribution, being extremely vari- 
able in Spain and Portugal where most species occur. 

According to the literature, homolycorine has been 
described as a cytotoxic agent against fibroblastic 
LMTK cells and as an inductor of delayed hypersen- 
sitivity in animals (Weniger et al., 1995; Gude et al., 
1988). 

Little is reported on the chirality of alkaloids of 
the homolycorine/lycorenine series (Clardy et al., 1972; 
Gopalakrishna et al., 1978; Via et al., 1989; Latvala et 
al., 1995), thus the structural chirality hitherto has been 
reported with reservation. In order to determine it, we 
have analyzed the HCI salt of homolycorine, (I). 

5 

CH3 O 
(I) 

.CI-.2H20 

The Flack (1983) parameter for the given coord- 
inates indicates that homolycorine hydrochloride pos- 
sesses identical chirality to that which has been previ- 
ously proposed for homolycorine (Bastida et al., 1987; 
Wagner et al., 1996; Latvala et al., 1995) and oppo- 
site to that proposed in 17-epihomolycorine (Gopala- 
krishna et al., 1978) or in eugenine (Via et al., 1989). 
Recently, by single crystal X-ray analysis, we have 
found that O-methyllycorenine hydrochloride, obtained 
from O-methyllycorenine isolated from Narcissus bu- 
jei, possesses the inverse chirality to that described here 
(Labrafia et al., 1999). 

The pyran ring shows a skew-boat form. The double- 
bond character of C3- -C4  causes the non-aromatic 
C6 ring to have a skew-planar form with C I and 
C l0b atoms out of the plane defined by the other 
four atoms. The indoline ring shows an envelope form 
with N out of the plane defined by the remaining four 

atoms. This conformation is similar to those observed 
in other homolycorine compounds. The protonation of 
the homolycorine molecule is at nitrogen. 

Although not all the H atoms were located, hydrogen- 
bonding interactions are indicated by short intermolec- 
ular contacts. These involve N--H. . -O(water )  [N-- .05  
2.701 (3) A], water. . .water [ 0 5 . . . O 6  i 2.717 (4) A; sym- 
metry code: (i) 1 + x, y, z -  1], water . . .CI-  [05 - . .E l  ii 
3.108(3); O6.. .C1 3.139(3);  O6.. .C1 i~ 3.196 (3) ,~,; I I symmetry codes: (ii) 2 - x, ~ + y, 1 - z; (iii) 1 - x, y 2, 
2 -  z], and produce a sheet polymeric network parallel 
to the ( 101) plane. 

C15 
C~ ~ 04 

C ~ N  ~" 3 C I 1 ~  

c~ObJ" Wc6~ 

Fig. 1. Molecular structure of the homolycorine moiety showing 50% 
probability displacement ellipsoids. H atoms are shown as circles 
of an arbitrary radius. 

Experimental 
Homolycorine was isolated from Narcissus confusus. The 
physical data of the isolated compound (m.p., [a]o, UV, IR, 
ELMS, I H NMR, J3C NMR and CD) were in accordance with 
those reported previously (Jeffs et al., 1985; Bastida et al., 
1987; Wagner et al., 1996). Crystals for X-ray analysis were 
obtained by evaporation of water from an aqueous solution 
containing HCI. 

Crystal data 
+ - 

ClsH22NO4 .CI -2H20 
M, = 387.85 
Monoclinic 
P2~ 
a =  11.173 (4) ,~, o 
b = 7.324 (5) A 
c = 12.024 (8) ,~, 
/3 = 97.82 (4) ° 
V = 974.8 (10) ,~3 
Z = 2  
D, = 1.321 Mg m -3 
O,,, not measured 

Mo Kc~ radiation 
A = 0.71069 ,~, 
Cell parameters from 25 

reflections 
0 = 12-21 ° 
/,t = 0.229 mm- 
T = 293 (2) K 
Prism 
0.4 × 0.3 × 0.3 mm 
Colourless 
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Data collection 

Enraf-Nonius  CAD-4 
diffractometer 

w-20 scans 
Absorption correction: none 
2326 measured reflections 
2214 independent reflections 
1774 reflections with 

1 > 20-(/) 

Refinement 

Refinement on F 2 
R[F e > 20.(F2)] = 0.033 
wR(F 2) = 0.057 
S = 0.875 
2214 reflections 
281 parameters 
H atoms treated by a 

mixture of independent 
and constrained refinement 

w = II[o?'(F,~) + (0.0202P) 2] 
where P = (F,:; + 2£2)13 

( A / a )  ..... < 0.001 

R,,t = 0.023 
0 ..... = 29.96 ° 
h = - 15 ~ 15 
k = 0 ~  10 
1 = 0 ---* 16 
3 standard reflections 

frequency: 120 min 
intensity decay: none 

Apma× = 0.175 e ,~-3 
Ap,,i,, = -0 .105  e ~ - 3  
Extinction correction: 

SHELXL97 (Sheldrick, 
1997) 

Extinction coefficient: 
0.007 (3) 

Scattering factors from 
International Tables for  
C~'stallography (Vol. C) 

Absolute structure: Flack 
(1983) 

Flack parameter = 0.06 (6) 

Clardy, J. C., Chan, J. A. & Wildman, W. C. (1972). J. Org. Chem. 
37, 49-51. 
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Gude, M., Hausen, B. M., Heitsch, H. & KGnig, W. A. (1988). Contact 
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Jeffs, P. W., Abu-Donia, A., Campau, D. & Saiger, D. (1985). J. Org. 

Chem. 50, 1732-1737. 
Kretschmar, M. (1996). CAD-4/PC. Version 2.0. University of 

Tiibingen, Germany. 
Labrafia, J., Choy, G., Solans, X., Font-Bardia, M., de la Fuente, G., 

Viladomat, F., Codina, C. & Bastida, J. (1999). Phytochemistr3", 50, 
183-188. 

Latvala, A., Oniir, M. A., GGzler, T., Linden, A., Kivcak, B. &Hessc, 
M. (1995). Phytochemisto', 39, 1229-1240. 
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Sheldrick, G. M. (1997). SHELXL97. Program for the Refinement of 

Crystal Structures. University of GGttingen, Germany. 
Solans, X. (1978). CFEO. University of Barcelona, Spain. 
Spek, A. L. (1990). Acta Crvst. A46, C-34. 
Via, J., Arriortua, M. i., Ochando, L. E., ReventGs, M. M., AmigG, 

J. M. & Bastida, J. (1989). Acta Cryst. 45, 2020-2022. 
Wagner, J., Pham, H. L. & Dopke, W. (1996). Tetrahedron, 52, 6591- 

6600. 
Weniger, B., ltaliano, L., Beck, J. R., Bastida, J., BergofiGn, S., Codina, 

C., Lobstein, A. & Anton, R. (1995). Planta Med. 61, 77-79. 

Table  1. Se lec ted  torsion angles  (o) 
C G - - O I - - C I - - C I 0 b  51.9 (2) C 2 - - - C I - - C I O b ~ 4 a  -57.2  (2) 
C IOb- -CI - - ( ' 2 - -C3  34.2 (3) CIO--CIOa-~IOb- . -CI  141.6 (2) 
CI I - -C4- -C4a - -N  24.2 (2) CGa--Cl0a~711)b--CI  36.3 (2) 
C I - - O 1 ~ 7 6 - - O 2  167.5 (2) C 4 a - - C 4 - - C I 1 ~ 1 2  -3.1 (3) 
C1. -OI .-4._'6--.-C6a --13.6 (3) C4- - -CI I - -CI2- -N -19.3  (3) 
O I -  -C I - -ClOb--C4a 62.0 (2) 

The positions of 13 H atoms were computed.  11 H atoms 
were located from a difference map and the remaining two 
(on water molecules) were not located. The computed H atoms 
were refined isotropically using a riding model and an overall 
U, .... while the remaining H atoms were refined freely. 

Data collection: CAD-4/PC (Kretschmar, 1996). Cell refine- 
ment: CAD-4/PC. Data reduction: CFEO (Solans, 1978). Pro- 
gram(s) used to solve structure: SHELXS-97 (Sheldrick, 1990). 
Program(s) used to refine structure: SHELXL97 (Sheldrick, 
1997). Molecular graphics: ORTEP (Brueggemann & Schmid, 
1990). Software used to prepare material for publication: PLA- 
TON (Spek, 1990). 

Par t  o f  this  w o r k  was  f inanc ia l ly  s u p p o r t e d  by CIRIT-  
C I C Y T  ( Q F N 9 5 - 4 7 1 1 )  and  the  C o m i s s i o n a t  pe r  a Uni-  

vers i ta t s  i Rece rca ,  Gene ra l i t a t  de  C a t a l u n y a .  

Supplementary data for this paper arc available from the IUCr 
electronic archives (Rcfcrence: CF1288). Services for accessing thcsc 
data arc described at the back of the journal. 
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